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ABSTRACT 


To study the effects of acid rain, samples of forest soils were ex- 
posed to a continuous application of 100 cm of simulated acid rain 
(pH 3.2-4.1) at 5 cm/hour, or to intermittent 1-hour applications of 5 
cm of simulated acid rain three times per week for 7 weeks. The major 
effects of the simulated acid rain were localized at the top of the soil 
and included lower pH values and glucose mineralization rates, and 
higher exchangeable Al and total and exchange acidity. The acidity 
penetrated further in the more acid soils. The mineralization of '*C- 
glucose was measured at concentrations of 1.5-54 yg glucose/g of soil. 
Glucose mineralization in the test soils (pH values of 4.4-7.1) was in- 
hibited by the continuous exposure to simulated acid rain at pH 3.2 
but not at pH 4.1. The extent of inhibition depended on the soil and 
the initial glucose concentration. Exposure of one soil to 7 weeks of 
intermittent applications of simulated acid rain at pH 3.2 reduced the 
mineralization rate at the three glucose concentrations tested. These 
data suggest that acid rain may have a significant impact on microbial 
activity. 
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Acid precipitation is not a new environmental problem, 
but it is now affecting large areas of northern Europe 
and the northeastern United States. Acid precipitation 
has been implicated as a cause of changes in the biota of 
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aquatic ecosystems (Wright et al., 1976; Hendrey et al., 
1976) and has received attention as a potential cause of 
deleterious changes in terrestrial ecosystems (Dochinger 
and Seliga, 1976), in which it has been shown to acceler- 
ate the leaching of Ca and Mg through soil (Overrein, 
1972; Haman, 1977; Abrahamsen et al., 1977). Shriner 
(1976) showed that simulated acid rain at pH 3.2 can in- 
jure plants, although rain at this pH is uncommon. 

The effect of acid precipitation on microbial activities 
in terrestrial ecosystems has received little study. Tamm 
et al. (1976) reported that solutions of H,SO, reduced 
the amount of CO, respired by the microflora of acid 
soils, and Grant et al. (1979a, 1979b) showed that the 
heterotrophic activity of an acid soil was inhibited by 
the dry deposition of SO,, although the inhibition may 
have been partially caused by a concomitant decrease in 
soil pH. 

The present study was designed to determine the po- 
tential effects of acid precipitation on the heterotrophic 
activity in soils with different initial pH values. The pro- 
cedure involved measurements of the rate of glucose 
oxidation as an indicator of C mineralization, Also re- 
ported are changes in several other soil properties that 
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